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(54) PIEZOELECTRIC SPEAKER 
(57) Abstract 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
speaker whose frequency characteristics flat, in which a 
wide band can be reproduced, whose structure is simple 
and manufacture is easy by providing a circular 
piezoelectric element and a dome- like diaphragm which 
is stuck and fixed to the piezoelectric element formed 
in an almost semi-spherial form. 

SOLUTION: A dome-like diaphragm 1 is formed so that a 
polyether imido film becomes an almost spherical. Silver 
electrodes are installed in a circular ceramic 
piezoelectric element 2 and they are polarized in a 
thickness direction. The inner peripheral part of 
piezoelectric element 2 is kept by a frame 4 through an 
elastic body 3. The piezoelectric element 2 is fixed to 
the frame 4 through the elastic body 3 only on an. inner 
peripheral side and it can execute an expansion 
movement in an almost free state without being 
restricted. Since the piezoelectric element 2 is in a 
circular form, expansion is generated in the diameter 
direction and it uniformly vibrates for a whole 
periphery. The dome-type diaphragm 1 is stuck and fixed 
to the outer peripheral part of the piezoelectric 



element 2 and a sticking area with the piezoelectric 
element 2 can be enlarged and large amplitude can be 
taken out 
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[0003] 

A piezoelectric loudspeaker of Fig. 5 has a structure that a 
top part of a cone type oscillating board 104 of which the peripheral 
part is supported by a flame 103 is connected to a piezoelectric 
element 106 adhered to a metal plate 105. This piezoelectric 
loudspeaker, as similar to the above mentioned loudspeaker, transmits 
the vertical vibration of the central part of the piezoelectric 
element 106 produced by expansion of the piezoelectric element 106 
and flexion of the metal plate 105 to the cone type oscillating board 
104 , and then carries out acoustic radiation. 
[0004] 

A piezoelectric loudspeaker of Fig . 6 uses an oscillating board 
107 generally called a semi-dome which has a shape of a dome inside 
and a cone outside. In this piezoelectric loudspeaker, a peripheral 
part of a dome part 107a is adhered to a piezoelectric element 108, 
and a peripheral part of a cone part 107b is fixed to a flame 109. 
[0005] 

[Problem (s) to be Solved by the Invention] 

However, there are following problems in the conventional 
piezoelectric loudspeakers mentioned above. 
[0006] 

In the loudspeaker having the structure shown in Fig. 5, 
although a reproduction band becomes larger a little because the 
acoustic radiation is emitted from the cone type oscillating board 
104, the influence of the resonance frequency by the metal plate 105 
cannot be disregarded, and it cannot acquire a frequency response 
enough to use it as a speaker of a wide frequency band. 
[0007] 

In the loudspeaker having the structure shown in Fig. 6, the 
piezoelectric element 108 is suspended with the oscillating board 
107, so the piezoelectric element 108 can perform the expansion in 
the almost free state without fixed. However, in the structure shown 
in Fig. 6, since the expansion arises in a boundary part between the 
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cone part 107a and the dome part 107b, each of expansion movements 
with the cone part 107a and dome part 107b becomes reverse. That 
is, when the dome part 107b expands, the cone part 107a shrink, and 
it becomes movement of a reverse phase. Therefore, it has a frequency 
response that an output sound pressure level is very low and a peak/dip 
is bigger. 
[0008] 

This invention is made in view of the problems mentioned above, 
the purpose of the invention is to provide a piezoelectric loudspeaker 
having a flat frequency response, reproduction of the wide frequency 
band, a simple structure, and easy manufacturing. 
[0009] 

[Means for Solving the Problem] 

In order to attain the purpose mentioned above, a piezoelectric 
loudspeaker of Claim 1 is characterized by having a circular 
piezoelectric element and a dome type oscillating board which is 
formed with almost hemisphere type and is fixed with adhesion to at 
least one of side faces of the piezoelectric element. 

[0010] 

According to such composition, since the piezoelectric element 
is circular, expansion thereof is generated in a diameter direction 
of the element and the element vibrates uniformly over all 
circumferences. Also, expansion movement of the piezoelectric 
element is converted to vertical vibration of the dome type 
oscillating board. However, since the dome type oscillating board 
is hemispherical shape, a contact angle between the piezoelectric 
element and the dome type oscillating board is almost perpendicular. 
Therefore, rigidity of the dome type oscillating board against the 
vibrating direction becomes larger. Therefore, conversion 
efficiency also becomes high while it is advantageous to a high 
frequency reproduction. Further, since there is no generating of 
a resonance phenomenon by a metal plate as the conventional 
piezoelectric loudspeaker, a flat frequency response without 
remarkable peak/dip is acquired. 
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